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DISJUNCT POPULATIONSOFTHE
ALLEGEDSERPENTINEENDEMIC,

ITER DEPAUPERATUS(PORTER) FERN., C

DIABASE GLADESIN NORTHCAROLINA

Foster Levy 1 and Robert L. Wilbur

ABSTRACT

A disjunctive range extension of the rare Aster depauperatus (Porter) Fern, is

reported for the first time from several diabase glades in north central North

Carolina. The species was previously known only from serpentine soils and the

North Carolina populations hence represent an extension in both range and hab-

itat.
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rhe unusual properties of serpentine, notably a low calcium-

magnesium ratio and relatively high concentrations of heavy

metals, are linked with edaphic endemics wherever large Doaies

of serpentine occur (Brooks, 1987). The largest bodies of serpen-

tine in the eastern United States form a narrow belt in the pied-

mont of Maryland and eastern Pennsylvania; these areas support

a few endemic taxa (Reed, 1986; Brooks, 1987). Other serpentine

western
Mans

Wentworth (1984). These western

few disiuncts from the midwestern

Maryland

eastern

montane
This note reports the occurrence of Aster depauperatus (Porter)

Fern., one of the eastern

from three diabase glade;

known

peratus coincides with that of serpentine barrens in Maryland,

Pennsylvania (Wherry et al., 1979), and West Virginia (Reed,

1986). Reed (1986), however, cited a specimen from Nelson

County, Virginia but A. depauperatus is not included in the recent

Atlas of Virginia Plants (Harvill et al., 1986). Two of the newly

1 Present address: Department of Biology, East Tennessee State University

Johnson City, TN 37614.
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discovered populations reported here are located within 1 km of

each other and the third (at a locality described by LeGrand,
1988) is approximately 5 km distant from the first two. However,
these sites are all part of one massive diabase intrusion (North

Department of Natural Resources and Community
veryvelopment, 1985). At all three sites A. depauperatus is a

common and conspicuous member of the fall flora with popu-
lations of well over 100 plants at each locality.

The vegetation of the diabase glades occurs on a substrate of

small

cm diameter

1952, Ph.D. thesis, Duke University, Durham, NC). The circum-

neutral pH of these sites contrasts with the surrounding acidic

soils bordering the diabase intrusion. Floristically, the diabase

glades harbor a mixture of species from habitats of high endemism
in the eastern United States; representatives from granitic out-

crops include Portulaca smallii P. Wilson, Crotonopsis elliptica

Willd., and Cyperus granitophilus McVaugh (McVaugh, 1943);

species most often associated with limestone cedar glades in Ten-

Missouri

terebinthi

Michx., Berberis canadensis P. Mill

Moreover
depauperatus, these glades also support Polygonum tenue Michx.,

a characteristic member of serpentine barrens (Wherry, 1963;

Reed, 1986). Other species, of note because of their sporadic

occurrence in piedmont North Carolina, include Solidago rigida

L., Eupatorium altissimum L. (= Ageratina altissimum (L.) Spach),

Lotus helleri Britt., and Paronychia fastigata (Raf.) Fern.
Our identification of the Aster was based upon morphological

comparisons of the North Carolina plants with herbarium spec-

imens (DUKE, PA, PH) as well as with measurements given in

Hart ( 1 980) and Fernald (1 970). Several olants from each locality

grown in the greenhouse to determine

m
conditions. Chromosome counts were conducted to confirm the

morphological determinations.
In Aster depauperatus the basal and lower cauline leaves are

lost prior to anthesis, and new basal leaves emerge near the end
of the flowering season. Because most herbarium specimens are
of flowering material, there are either no basal leaves or they are
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Table 1 . Comparison of morphological characters of Aster depauperatus be-

tween Maryland and Pennsylvania serpentine barrens and North Carolina diabase

glades. For Maryland-Pennsylvania plants, number of disk florets is from Fernald

(1950) and basal leaf measurements are from Hart (1980); for North Carolina

plants, basal leaf measurements are from greenhouse-grown plants; all other values

are from herbarium specimens. All values are in cm X = mean, SD = standard

deviation.

Serpentine

(MD-PA):

Diabase (NC):

X
SD

X
SD

Character

No.

Disk
Capitula Basal Leaf

Length Length

6-12 0.43 0.44

- 0.04 0.05

8.30

1.60

0.41 0.41

0.03 0.06

6.10 0.59

0.80 0.05

4.26 0.73

0.79 0.07

Cauline Leaf

Length Wi

2.82 0.14

0.78 0.05

2.20 0.12

1.21 0.04

immature. For these reasons we compared basal teat measure-

ments of our greenhouse-grown plants to those of commongarden

plants of A. depauperatus cited in Hart (1980).

The North Carolina plants were indistinguishable from Aster

wir ... leaf widths,

sizes, involucral features of bract shape and texture, the number

of disk florets per head, and the deciduous nature of basal and

lower cauline leaves (Table 1). These distinctive traits were re-

tained in greenhouse-grown plants and therefore we conclude that

the North Carolina populations represent a disjunct series of pop-

ulations of A. depauperatus where the plants inhabit a newly-

recorded substrate for the species.

Chromosome numbers in four plants were counted to confirm

our initial morphological determination. Mitotic chromosomes

in root tips of plants that had been transplanted into the green-

house were stained with aceto-carmine. The diploid chromosome

16. Two previous reports of
in

chromosome number
from 16

(Morton, 1981; Semple and Chmielewski, 1985). In A. pilosus,

chromosome numbers throughout the range of the species were

between In = 32 and In = 48 (one count of In = 56) (Semple

and Chmielewski, 1985). Thus, cytologically in addition to mor-

phologically, the plants in Granville County are similar to those

on serpentine barrens to the north.
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Curiously, there are some outcroppings of serpentine in adja-

cent Wake County, North Carolina (Dickey, 1963, M.S. thesis,

North Carolina State University, Raleigh, NC) but at these sites

neither Aster depauperatus nor any of the above-mentioned as-

sociated species was seen. These small serpentine intrusions do
support a stunted open canopy, however, dominated by Pinus
echinata P. Mill, and Quercus marilandica Muenchh. with An-

Michx
story. Furthermore

in neighboring Durham

localized populations.

seem

North Carolina Specimens Examined. Granville Co.: Butner diabase glade,

E side of Route 1 100 about 1.5 mi. N of railroad tracks crossing 1 100, Levy s.n.

8 X 1987 (duke); 1.5 mi. S of Butner Route 1103 on 1209, Levy s.n. 15 VIII

1988 (duke); on Iredell soil about 1 mi. Wof Butner along Interstate 85, Levy
s.n. 7 IX 1988 (duke); diabasic heavy clay soils about 2.5 mi. SE of Butner on
County Rd. 1209 paralleling U.S. Interstate 85, Wilbur 44700 A, 44703 (duke);

diabasic soils about 2 mi. SE of Butner on State Rd. 1209 paralleling Interstate

85, Wilbur 44676 (duke); RLW51709 (duke, ga, gh, ncu, ny, pa, ph, us, usch);

heavy clay soils about 2 mi. E of Butner on State Rd. 1209 paralleling Interstate

85 about 1 mi. from its intersection with SR 1 103 at site being rapidly destroyed

DUKE

DUKE

Although the occurrence of Aster depauperatus in the diabase
glades is of biogeographic interest, it is not wholly anomalous.
Iredell soils in Granville County possess a higher pH relative to

adjacent soil types (6.4 versus 5.0 respectively) (Dayton, 1966).

Possibly of greater importance to the establishment and persis-

tence of serpentine endemics are the calcium and magnesium
concentrations. Although these Iredell soils have a much higher
calcium content compared to typical serpentine soils (7-10 mEq/
100 g versus 0.2-4.0 mEq/ 100 g), the Iredell soils are also quite
high in exchangeable magnesium relative to adjacent soils (5-7
mEq/100 g versus 0.1-0.3 mEq/100 g) (Dayton, 1966; Proctor
and Woodell, 1975). There is evidence that some serpentine en-
demics require high absolute levels of magnesium (Proctor and
Woodell, 1975). Thus, the diabasic glades, newly reported as hab-

some
serpentine



1990] Levy and Wilbur— Aster depauperatus 21

ACKNOWLEDGMENT

Wethank Elaine Walker for making the cytological counts

LITERATURE CITED

Brooks, R. R. 1987. Serpentine and its Vegetation. Dioscorides Press, Portland,

OR.
Dayton, B. R. 1966. The relationship of vegetation to Iredell and other pied-

mont soils in Granville County, North Carolina. J. Elisha Mitchell Sci. Soc.

82: 108-118.

Fernald,M. L. 1970. Gray's Manual of Botany, 8th ed. D. Van Nostrand, New

York.

Hart, R. 1980. The coexistence of weeds and restricted native plants on ser-

pentine barrens in southeastern Pennsylvania. Ecology 61: 688-701.

Bradley

AND 1986. Atlas of Virginia Flora. Virginia Botanical

Associates, Farmville, VA.

LeGrand, H. E. 1988. Cedar glades on diabase outcrops: A newly described

community type. Castanea 53: 168-172.

Mansburg, L. and T. R. Wentworth. 1 984. Vegetation and soils of a serpentine

barren in western North Carolina. Bull. Torrey Bot. Club 111: 273-286.

McVaugh, R. 1943. The vegetation of the granitic flatrocks of the southeastern

United States. Ecol. Monogr. 13: 119-166.

Morton, J. K. 1981. Chromosome numbers in Compositae from Canada and

the U.S.A. J. Linn. Soc., Bot. 82: 357-368.

North Carolina Department of Natural Resources and Community De-

velopment. 1985. Geological map of North Carolina.

Proctor, J. and S. R. J. Woodell. 1975. The ecology of serpentine soils.

Advances Ecol. Res. 9: 255-366.

Radford, A. E. 1948. The vascular flora of the olivine deposits of North Carolina

and Georgia. J. Elisha Mitchell Sci. Soc. 64: 45-106.

Reed, C. F. 1 986. Floras of the serpentine formations in eastern North America

with descriptions of geomorphology and mineralogy of the formations. Contr.

Reed. Herb. XXX: 1-858.

Semple, J. C. and J. G. Chmielewski. 1985. The cytogeography of ' Aster pilosus

(Composiate-Astereae) II. Survey of the range, with notes on A depauperatus.

A. parviceps and A. porteri. Rhodora 87: 367-379.

Steyermark, J. A. 1963. Flora of Missouri. Iowa State Press, Ames IA.

Wherry. E. T. 1963. Some Pennsylvania barrens and their flora. I. Serpentine.

Bartonia 33:7-11. . , _, f D„„„
Fogg. Jr. and H. A. Wahl. 1979. Atlas of the Flora of Penn-

sylvania. Morris Arboretum of Univ. of Penn., Philadelphia.

DEPARTMENTOFBOTANY
DUKEUNIVERSITY
DURHAM,NC27706


